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(54)  Asphalt  fume  reduction  system. 

(57)  A  paver  or  other  apparatus  (10)  used  to  con- 
vey  paving  material  is  provided  with  a  conduit 
including  a  hood  (30)  and  a  duct  (32)  for  direct- 
ing  fumes  from  the  paving  material  to  a  fume 
processor  (12).  A  paver  (10)  having  an  extend- 
able  screed  (22)  or  other  moving  parts  is  equip- 
ped  with  a  roll  (40)  of  screen  material.  The 
screen  material  is  unrolled  and  fastened  over 
the  extended  screen  (22)  to  contain  and  direct 
the  fumes  to  the  conduit.  The  fumes  are  burned 
in  an  engine  (12)  of  the  paver  (10)  or  otherwise 
processed  to  remove  or  reduce  noxious  compo- 
nents  thereof. 
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1.  Field  of  the  Invention 

This  invention  relates  generally  to  the  field  of  pav- 
ing  roads  and  specifically  to  reducing  fumes  from  as- 
phalt  during  paving. 

2.  Description  of  the  Related  Art 

Asphalt,  comprising  tar  and  an  aggregate,  such 
as  stone,  has  long  been  used  as  a  paving  material  for 
roads,  parking  lots,  sidewalks  and  other  surfaces. 
Hot  asphalt  is  transported  to  a  paving  site  where  it  is 
spread  on  a  graded  base  surface,  such  as  soil,  sand, 
gravel  or  old  pavement.  The  asphalt  is  then  leveled  or 
shaped  to  a  desirable  configuration  in  which  it  cools 
and  hardens  to  provide  a  durable  paved  surface. 

In  laying  asphalt  pavement  roadways  and  the 
like,  it  is  a  widespread  practice  to  employ  so-called 
floating  screed  paving  machines.  These  machines  in- 
clude  a  tractor-like  main  frame  having  an  engine  for 
propulsion  and  for  material  distributing  functions. 
Typically,  there  is  a  material  receiving  hopper  at  the 
front  of  the  paver  arranged  to  receive  hot  asphalt  ma- 
terial  from  a  truck  as  the  paving  machine  advances 
along  the  roadbed.  Slat  conveyors  or  the  like  are  pro- 
vided  to  convey  the  material  from  the  hopper,  at  the 
front  of  the  machine,  toward  the  floating  screed,  at 
the  back  of  the  machine.  Immediately  in  front  of  the 
screed,  there  is  typically  provided  a  distributing  aug- 
er,  which  receives  the  raw  asphalt  material  from  the 
slat  conveyor  and  conveys  it  laterally  so  as  to  distrib- 
ute  the  material  along  the  front  edge  of  the  screed.  As 
the  machine  advances  along  the  prepared  roadbed, 
the  raw  asphalt  material  flows  under  the  screed, 
which  levels,  smoothes  and  compacts  it  to  provide  a 
continuous,  level  pavement  mat. 

The  paving  material  comprises  an  aggregate  and 
a  bituminous  material.  The  bituminous  material  is 
generally  asphalt  derived  from  petroleum.  The  as- 
phalt  is  composed  of  hydrocarbons  and  heterocyclic 
compounds  containing  nitrogen,  sulfur,  and  oxygen. 
Typically  these  are  pre-mixed  and  transported  to  the 
paving  site,  but  they  may  be  mixed  on-site  or  as  a  part 
of  the  paving  process.  The  mixture  is  sometimes  re- 
ferred  to  as  asphalt  or  blacktop.  A  related  bitumen,  tar, 
is  someti  mes  used  in  the  same  man  ner  as  the  asphalt 
or  is  sprayed  onto  a  surface  covered  with  aggregate. 
Some  of  the  materials  in  the  asphalt  or  tar  exhale 
gasses  or  fumes  which  are  irritating  or  potentially 
harmful  to  persons,  plants  and  animals  near  the  pav- 
ing  operation.  In  particular,  a  "screed  operator"  is  typ- 
ically  positioned  near  the  screed  and  a  "paver  opera- 
tor"  rides  atop  the  paver  as  the  asphalt  is  being  dis- 
tributed  and  leveled.  The  gasses  include  undesirable 
benzine  or  benzene  rings. 

It  would  be  desirable  to  contain  the  fumes  so  as 
to  isolate  the  screed  operator  and  others  from  the 
fumes.  It  would  further  be  desirable  to  process  the 

fumes  so  as  to  remove  or  reduce  the  undesirable  ef- 
fects  of  the  components  of  the  fumes  before  dis- 
charging  the  fumes  to  the  atmosphere. 

According  to  a  first  aspect  of  the  invention  there 
5  is  provided  apparatus  for  obviating  emission  of  noxi- 

ous  fumes  from  a  vehicle,  characterised  by  a  fume 
processor  for  removal  of  noxious  components  of  the 
fumes  and  a  fume  conduit  for  directing  the  fumes  to 
the  processor. 

10  According  to  a  second  aspect  of  the  invention 
there  is  provided  an  apparatus  for  conveying  paving 
material,  said  paving  material  exhaling  noxious 
fumes,  characterised  by  a  paving  material  convey- 
ance,  by  a  fume  processor  for  removing  noxious  com- 

15  ponents  of  the  fumes  and  by  afumeconduitfordirect- 
ing  the  fumes  from  the  conveyance  to  the  processor. 

According  to  a  third  aspect  of  the  invention  there 
is  provided  a  paving  apparatus  for  spreading  paving 
material  on  a  surface,  said  paving  material  exhaling 

20  noxious  fumes,  characterised  by  an  engine  of  the 
paving  having  an  intake  and  adapted  to  burn  fumes 
received  through  the  intake,  by  a  hood  for  collecting 
the  fumes,  by  a  duct  connected  between  the  hood 
and  the  intake  of  the  engine  and  by  a  suction  means 

25  for  urging  the  fumes  into  the  hood,  through  the  duct 
and  into  the  engine. 

According  to  a  fourth  aspect  of  the  invention 
there  is  provided  a  method  of  reducing  fumes  exhaled 
from  paving  material  carried  in  a  paving  material  con- 

30  veyance,  characterised  by  the  steps  of  collecting  the 
fumes  in  a  fume  conduit,  directing  the  fumes  to  an  in- 
take  of  an  engine  of  the  paving  material  conveyance 
and  burning  the  fumes  in  the  engine. 

The  conveyance  may  be  a  paving  apparatus  and 
35  the  processor  and  conduit  may  preferably  be  carried 

on  board  the  conveyance.  The  fume  processor  in- 
cludes  a  heating  element  for  heating  the  fumes,  such 
as  an  engine  of  the  paving  material  conveyance.  The 
fume  conduit  may  be  connected  to  an  input  of  the  en- 

40  gine  so  as  to  burn  the  fumes  in  the  engine.  Preferably, 
the  fume  conduit  may  include  a  separatorfor  directing 
part  of  the  fumes  to  an  intake  of  the  engine  and  an- 
other  part  of  the  fumes  to  an  exhaust  flow  from  the 
engine.  The  processor  may  include  a  filter  or  a  scrub- 

45  ber.  A  suction  means  may  be  provided  for  urging  the 
fumes  toward  the  processor.  The  suction  can  be  cre- 
ated  by  the  engine.  The  fume  conduit  may  include  a 
duct  for  directing  the  fumes  to  the  processor.  The 
fume  conduit  may  also  include  a  hood  for  containing 

so  and  collecting  the  fumes.  The  conduit  may  be  a  flex- 
ible  screen  at  least  party  covering  the  conveyance. 

The  paving  material  conveyance  may  include  a 
screed  for  levelling  the  paving  material.  In  such  a 
case,  the  fume  conduit  may  include  a  screen  over  the 

55  screed  for  collecting  the  fumes  around  an  inlet  of  the 
hood.  When  the  screed  is  extendable,  the  screen  may 
comprise  a  roll  of  film  having  one  end  attached  to  the 
conveyance  and  another  end  attached  to  the  screed 
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so  as  to  be  extendable  therewith.  Clamps  on  the 
screed  may  releasably  attach  the  screen  thereto. 

Part  of  the  fumes,  in  this  method,  may  be  sepa- 
rated  and  directed  to  an  exhaust  flow  of  the  engine. 

The  description  herein  focuses  on  asphalt  based 
paving  materials,  but  could  apply  to  any  paving  mate- 
rial  or  coating  which  exhales  harmful  or  undesirable 
fumes.  Also,  the  apparatus  described  is  a  paver,  but 
could  be  another  conveyance,  such  as  a  vehicle. 

FIG.  1  shows  a  partially  cut  away  side  elevational 
view  of  a  paver  equipped  with  a  fume  collection 
system  according  to  the  invention; 
FIG.  2  shows  a  rear  elevational  view  of  the  paver 
with  its  screed  removed; 
FIG.  3  shows  a  detailed  perspective  view  of  the 
rear  part  of  the  paver  and  a  fume  collection  hood 
disposed  thereon;  and 
FIG.  4  shows  a  detailed  perspective  view  of  a 
paver  having  an  extendable  screed  equipped 
with  a  fume  collection  screen  according  to  the  in- 
vention. 
Referring  to  FIG.  1,  a  paving  material  convey- 

ance,  such  as  a  paver  1  0  or  a  dump  truck,  is  adapted 
to  hold  or  transport  paving  material.  As  discussed 
above,  the  paving  material  typically  comprises  an  ag- 
gregate  and  a  bituminous  material,  commonly  refer- 
red  to  as  asphalt.  The  paver  10  shown  is  represena- 
tative  of  a  wide  variety  of  paving  material  conveyanc- 
es  having  different  construction  and  features  well 
known  in  the  art.  The  paver  10  is  powered  by  an  en- 
gine  12,  preferably  of  an  internal  combustion  type. 
The  engine  has  an  air  intake  13  for  air  used  in  the 
combustion  process.  Byproducts  or  waste  from  the 
combustion  process  are  exhausted  through  an  ex- 
haust  system  which  includes  a  muffler  or  silencer  15 
and  an  exhaust  pipe  17.  The  engine  12  drives  wheels 
or  a  track  14  to  move  the  paver  10  over  a  surface, 
such  as  a  roadbed  16  on  which  the  paving  material  is 
to  be  distributed. 

A  hopper  1  8  on  the  paver  1  0  is  adapted  to  receive 
paving  material  from  a  dump  truck,  for  example.  Aslat 
type  conveyor  (not  shown)  moves  the  paving  material 
from  the  hopper  1  8  toward  the  back  of  the  paver  1  0 
through  the  middle  of  the  paver.  A  rotatable  auger  20 
distributes  the  paving  material  toward  sides  of  the 
paver  10.  A  screed  22  is  disposed  behind  the  auger 
20forfurtherdistributing  and  levelling  the  paving  ma- 
terial  distributed  by  the  auger.  The  screed  22  is  pulled 
by  a  pair  of  tow  arms  24  secured  to  the  paver  so  as 
to  permit  the  screed  to  "float,"  thereby  providing  a 
smoothly  paved  surface  despite  irregularities  in  the 
roadbed  16.  The  screed  22  includes  end  gates  26 
which  prevent  paving  material  from  spilling  beyond 
the  ends  of  the  screed.  One  or  more  control  stations 
28  are  equipped  to  accommodate  an  operator  who 
controls  operation  of  the  paver  and  the  screed.  To  this 
point,  the  paver  10  and  associated  apparatus  descri- 
bed  are  well  known  in  the  art. 

According  to  a  preferred  embodiment  of  the  in- 
vention,  the  paver  is  equipped  with  a  hood  30  dis- 
posed  above  the  auger  20.  The  hood  30  is  also  shown 
in  FIGS.  2  and  3.  The  hood  30  is  made  of  fiberglass, 

5  steel,  or  other  suitable  material  which  is  not  substan- 
tially  degraded  by  fumes  from  the  paving  material  or 
other  environmental  conditions.  The  hood  30  may  be 
rigid  or  flexible.  As  will  become  apparent,  the  hood  30 
should  be  shaped  and  located  so  as  to  contain  and 

10  collect  substantially  all  of  the  fumes  from  the  paving 
material  as  the  paving  material  is  distributed  by  the 
auger  20. 

Returning  to  FIG.  1,  a  duct  32  is  in  communica- 
tion  with  the  hood  30.  The  duct  32  is  preferably  a  rigid 

15  pipe  of  galvanized  metal  or  other  suitable  material.  As 
shown,  the  duct  32  extends  forwardly  from  the  hood 
30  through  the  paver  1  0,  however  the  duct  may  follow 
any  suitable  path  as  will  become  apparent.  The  for- 
ward  end  of  the  duct  32  or  conduit  communicates  with 

20  an  input  of  an  air  cleaner  34,  such  as  a  filter  and/or 
an  activated  charcoal  scrubber.  The  air  cleaner  34  is 
suitable  for  removing  particulate  matter  or  other  com- 
ponents  from  the  fumes  flowing  in  the  duct  32.  One 
output  of  the  the  air  cleaner  34  is  connected  to  com- 

25  municate  with  the  air  intake  13  of  the  engine  12.  An- 
other  output  of  the  air  cleaner  is  connected  to  commu- 
nicate  with  the  exhaust  flow  from  the  engine  12,  pre- 
ferably  at  the  exhaust  pipe  17,  by  means  of  a  hose  36, 
for  example.  The  air  cleaner  serves  as  an  air  separa- 

30  tortodirectpartofthefumestotheengine  12and  part 
of  the  fumes  to  the  exhaust  pipe  17.  Alternative  em- 
bodiments  could  eliminate  the  air  cleaner  and  use 
only  a  separator  or  all  of  the  fumes  could  be  directed 
to  the  engine  with  or  without  the  air  cleaner. 

35  The  air  cleaner  34,  engine  12,  and  exhaust  serve 
as  a  fume  processor  for  removing  noxious  compo- 
nents  from  the  fumes  of  the  paving  material.  The 
hood  and  duct  define  a  conduit  for  directing  the  fumes 
to  the  fume  processor.  The  fumes  are  burned  in  the 

40  combustion  process  in  the  engine,  thereby  eliminat- 
ing  or  reducing  noxious  components  of  the  fumes, 
such  as  benzine  or  benzene  rings.  The  engine  is  pre- 
ferred  as  the  fume  processor  since  it  has  been  found 
to  be  effective  and  is  readily  available  on  pavers  and 

45  other  paving  material  conveyances.  However,  a  sep- 
arate  fume  processor  could  be  used  in  addition  to  or 
in  place  of  the  engine.  For  example,  a  separately  fu- 
eled  combustion  chamber,  a  series  of  filters,  or  a 
chemical  treatment  plant  could  be  used. 

so  The  suction  required  for  proper  flow  of  the  fumes 
into  the  fume  processor  through  the  hood  and  the 
duct  is  achieved  by  the  natural  vacuum  created  by  the 
engine.  This  flow  is  augmented  by  connecting  an  out- 
put  of  the  air  cleaner  34  to  the  exhaust  pipe  17,  as 

55  shown  in  FIG.  1  .  If  necessary,  additional  suction  may 
be  generated  by  a  fan,  for  example.  In  addition,  fumes 
may  be  directed  toward  the  conduit  or  hood  by  a  blow- 
er  disposed  near  the  screed  22,  for  example. 

3 
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In  a  preferred  embodiment,  the  air  cleaner  sepa- 
rates  the  flow  to  its  two  outputs  shown  by  quantity.  It 
might  also  be  desirable  to  separate  the  flow  by  qual- 
ity,  for  example,  where  disparate  fume  processors 
are  used  to  treat  different  components  of  the  fumes. 

Referring  to  FIG.  4,  the  screed  22  is  of  an  extend- 
able  type,  as  is  known  in  the  art  and  described,  for  ex- 
ample,  in  U.S.  Patent  No.  4,379,653  to  Brown,  which 
is  incorporated  herein  by  reference.  During  transport 
of  the  paver  10  on  a  trailer,  for  example,  the  screed 
is  retracted.  During  paving  the  screed  22  can  be  ex- 
tended  laterally  so  as  to  permit  paving  of  an  area  wid- 
er  than  the  width  of  the  paver  10. 

A  screen  38  is  provided  on  a  roll  disposed  in  a 
case  40.  The  case  40  is  mounted  on  the  tow  arm  24 
above  the  screed  22.  The  case  may  be  removably 
mounted  on  the  tow  arm  or  the  roll  may  be  removably 
mounted  in  the  case.  A  smooth  bar  42,  such  as  a  rigid 
rod,  is  disposed  on  a  non-extending  part  of  the  screed 
and  is  generally  parallel  with  the  case  40.  The  screen 
38  is  unrolled  from  the  case,  wrapped  partly  around 
the  bar  42,  and  pulled  over  the  screed.  A  leading  end 
of  the  screen  is  fastened  on  or  near  the  end  gate  by 
means  of  clamps  44.  The  screen  38  forms  an  exten- 
sion  of  the  conduit  to  cover  the  screed  and  contain 
fumes  exhaled  by  the  paving  material  within  the  ex- 
tended  screed.  The  screen  and  screed  cooperate  with 
the  hood  to  direct  the  fumes  into  the  duct  32  by  means 
of  the  suction  created  by  the  engine  12.  The  roll  of 
screen  material  should  be  spring  biased  to  return  to 
the  case  when  the  screed  is  retracted. 

Preferably,  the  screen  is  made  of  0.057cm 
(0.20in)  thick  welding  curtain,  and  may  be  transparent 
or  opaque.  The  screen  can  be  made  from  any  flexible 
sheet  material  which  is  Tollable  and  sufficiently  resis- 
tant  to  heat  and  fumes  from  the  paving  operation. 
Ideally  the  screen  is  inexpensive  and  disposable.  The 
roll  should  include  surplus  screen  so  that  damaged 
screen  can  be  undamped  and  discarded  and  new 
screen  can  be  pulled  from  the  case  and  clamped  to 
the  end  gate.  An  exhausted  roll  of  screen  material  can 
be  replaced. 

The  screen  contains  fumes  from  the  paving  ma- 
terial  and  facilitates  conveyance  of  the  fumes  to  the 
fume  processor.  The  screen  can  be  adapted  for  other 
stationary  or  movable  parts  in  which  paving  material 
is  to  be  contained.  The  necessary  combination  and 
configuration  of  one  or  more  hoods,  screens,  and 
ducts  will  be  apparent  from  the  structure  of  the  paver 
or  other  conveyance.  For  example,  the  conveyance 
could  comprise  a  dump  truck  having  a  retractable 
screen  over  the  dump  body.  The  duct  could  be  flexible 
so  as  to  remain  connected  during  dumping.  The  ap- 
paratus  need  not  entirely  enclose  the  paving  material, 
so  long  as  sufficient  suction  is  generated  to  contain 
the  desired  amount  of  fumes. 

The  present  disclosure  describes  several  em- 
bodiments  of  the  invention,  however,  the  invention  is 

not  limited  to  these  embodiments.  Other  variations 
are  contemplated  to  be  within  the  spirit  and  scope  of 
the  invention  and  appended  claims. 

5 
Claims 

1.  An  apparatus  for  obviating  emission  of  noxious 
fumes  from  a  vehicle,  characterised  by  a  fume 

10  processor  for  removal  of  noxious  components  of 
the  fumes  and  a  fume  conduit  for  directing  the 
fumes  to  the  processor. 

2.  An  apparatus  for  conveying  paving  material,  said 
15  paving  material  exhaling  noxious  fumes,  charac- 

terised  by  a  paving  material  conveyance,  by  a 
fume  processor  for  removing  noxious  compo- 
nents  of  the  fumes,  and  by  a  fume  conduit  for  di- 
recting  the  fumes  from  the  conveyance  to  the 

20  processor. 

3.  An  apparatus  according  to  Claim  2,  character- 
ised  by  the  paving  material  conveyance  compris- 
ing  a  paving  apparatus. 

25 
4.  An  apparatus  according  to  Claim  3,  character- 

ised  by  the  paving  apparatus  including  a  hopper 
for  receiving  paving  material  and  by  a  screed  for 
levelling  and  paving  material. 

30 
5.  An  apparatus  according  to  any  preceding  claim, 

characterised  by  the  fume  processor  including  a 
heating  element  for  heating  the  fumes. 

35  6.  An  apparatus  according  to  Claim  5,  character- 
ised  by  the  heating  element  comprising  an  engine 
of  the  paving  material  conveyance,  and  by  the 
fume  conduit  being  connected  to  an  input  of  the 
engine  so  as  to  burn  the  fumes  in  the  engine. 

40 
7.  An  apparatus  according  to  Claim  6,  character- 

ised  by  the  fume  conduit  comprising  a  separator 
for  directing  part  of  the  fumes  to  an  intake  of  the 
engine  and  another  part  of  the  fumes  to  an  ex- 

45  haust  flow  from  the  engine. 

8.  An  apparatus  according  to  any  preceding  claim, 
characterised  by  the  processor  comprising  a  fil- 
ter. 

50 
9.  An  apparatus  according  to  Claim  8,  character- 

ised  by  the  filter  comprising  a  scrubber. 

10.  An  apparatus  according  to  any  preceding  claim, 
55  characterised  by  suction  means  for  urging  the 

fumes  toward  the  processor. 

11.  An  apparatus  according  to  any  preceding  claim, 

4 
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characterised  by  the  fume  conduit  comprising  a 
flexible  screen  covering  at  least  part  of  the  con- 
veyance. 

12.  An  apparatus  according  to  any  of  Claims  2  to  11,  5 
characterised  by  the  conduit  comprising  a  flexible 
screen  covering  at  least  part  of  the  conveyance. 

13.  An  apparatus  according  to  Claim  12,  character- 
ised  by  the  fume  conduit  comprising  a  hood  for  10 
containing  and  collecting  the  fumes. 

14.  An  apparatus  according  to  Claim  13,  character- 
ised  by  the  paving  material  conveyance  compri- 
sinq  a  screed  for  levelling  the  paving  material  and  15 
by  fume  conduit  comprising  a  screen  extending 
over  the  screed  for  collecting  the  fumes  around 
an  inlet  of  the  hood. 

15.  An  apparatus  according  to  Claim  14,  character-  20 
ised  by  the  screed  being  extendable  and  by  the 
screen  comprising  a  roll  of  film  having  one  end  at- 
tached  to  the  conveyance  and  another  end  at- 
tached  to  the  screed  so  as  to  be  extendable 
therewith.  25 

16.  An  apparatus  according  to  Claim  15,  character- 
ised  by  clamps  on  the  screed  for  releasably  at- 
taching  the  screen  thereto. 

30 
1  7.  A  paving  apparatus  for  spreading  paving  material 

on  a  surface,  said  paving  material  exhaling  noxi- 
ous  fumes,  characterised  by  an  engine  of  the 
paving  apparatus  having  an  intake  and  adapted 
to  burn  fumes  received  through  the  intake,  by  a  35 
hood  for  collecting  the  fumes,  by  a  duct  connect- 
ed  between  the  hood  and  the  intake  of  the  en- 
gine,  and  by  a  suction  means  for  urging  the  fumes 
into  the  hood,  through  the  duct  and  into  the  en- 
gine.  40 

1  8.  A  method  of  reducing  fumes  exhaled  from  paving 
material  carried  in  a  paving  material  conveyance, 
characterised  by  the  steps  of  collecting  the  fumes 
in  a  fume  conduit,  by  directing  the  fumes  to  an  in-  45 
take  of  an  engine  of  the  paving  material  convey- 
ance  and  by  burning  the  fumes  in  the  engine. 

19.  A  method  according  to  Claim  18,  characterised 
by  the  steps  of  separating  the  fumes  and  direct-  50 
ing  part  of  the  fumes  into  an  exhaust  flow  from 
the  engine. 

55 
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